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Fig.2 Fixed-bed flow reactor system.
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Fig. 4 High vacuum experimental apparatus for
adsorption measurements.
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Fig. 3 High vacuum experimental apparatus for adsorption measurements.
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Fig. 5 The apparatus for temperature-programmed
reduction (TPR).
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Fig. 6 The temperature dependence of ethanol
conversion for steam reforming of ethanol.
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Fig. 7 Products distribution of steam reforming of
ethanol at 240 C.
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Fig. 10 A gas sampling port of the adsorption apparatus
using a metal fitting (union).

Fig. 11

Connection of metal union to a grass tube with
plastic (PTFE) ferrule.
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Fig. 12

A septum in a metal union.
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Steam reforming of ethanol over a thodium-niobium catalysts
by a hand-made experimental apparatus
— Report of Kakenhi-Shorei kenkyu (KAKENHI Grant number 15H00294)

in 2015 and application of the experimental technique —
Shin-ichi Ito

Technical Service Office for Pure and Applied Sciences, Faculty of Pure and Applied Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

Steam reforming of ethanol was performed using 14wt% EtOH/H,O as a reactant instead of real bio-ethanol by
hand-made experimental apparatuses. Niobium-promoted Rh/SiO, catalyst was calcined at high-temperature (700 C)
in the air followed by H, reduction at 300 °C. This catalyst showed higher performance compared with un-promoted
Rh/Si0, catalyst. The ethanol conversion was increased to 3 times higher than that of the un-promoted Rh/SiO, catalyst
at 240 °C. The products were mainly hydrogen, carbon monoxide, methane and acetaldehyde. These results were due to
strong interaction between Rh and niobium oxides. And the author described an application of the hand-made
experimental apparatuses for other experiment.

Keywords: Fixed-bed flow reactor, ethanol steam reforming, rhodium-niobia catalysts, strong metal-oxide interaction
(SMOI), strong metal-support interaction (SMSI)
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